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Description 



The invention relates to laundry additive combinations in which polyvinyl alcohol films in the form of en- 
velopes contain laundry additives such as detergents and the like. 

Several film materials are available which are water soluble and which can be formed into envelopes in 
which premeasured amounts of laundry additives can be sealed. Methyl cellulose, polyethylene oxide and poly- 
vinyl alcohol are particularly useful film materials of this nature. Methyl cellulose films generally do not have 
sufficient solubility at higher water temperatures. Polyethylene oxide films tend to absorb moisture too readilv 
and become tacky. ' 

Polyvinyl alcohol films do not have the problems of methyl cellulose or polyethylene oxide films. However 
when these films are placed in solutions containing borate at levels and pHs frequently encountered in laundry 
applications, the rate of solubility of such films is severely reduced. Yet, borate is often present in clothes wash- 
ing liquors and the like, since one of the most widely used bleaching compositions is principally sodium per- 
borate, which forms borate ions in solution. Other borate sources such as borax, are also used as laundry ad- 
ditives. 

The present invention is directed to overcoming the problem of slow dissolution rates of polyvinyl alcohol 
films in borate-containing solutions, as set forth above, which contain borate at levels and pHs normally en- 
countered in laundry applications. 

In accordance with the present invention, a laundry additive combination comprises a laundry additive for 
discharge to a borate ion-containing wash medium; and a sealed envelope containing said additive, said en- 
velope being formed of a film comprising a polyvinyl alcohol, a derivative thereof or a water-soluble copolymer 
of vinyl alcohol, said film being plasticized and incorporating a solubilizer as defined in claim 1 which interacts 
with the borate ions of the borate ion-containing wash medium to impede the insolubilizing effects of said bor- 
ate ions on said polyvinyl alcohol, derivatives thereof or vinyl alchol copolymer. The film composition is selected 
such that in an aqueous solution having a borate concentration of 1.7x 1CHM and a pH of 10.7. 50% or more 
by volume of a 1 .5 cmx1.5 cmxO.0038 cm piece of said film, when agitated in 750 ml of said solution, in a cyl- 
indrical container 9.5 cm in diameter using an oblong magnetic stirring bar about 1 cm x 5 cm at a speed suf- 
ficient to cause a vortex to extend about 20% of the way downwardly from a top surface of the solution has 
dissolved or dispersed in 300 seconds at 37.5°C. 

Except where the context indicates otherwise, the term polyvinyl alcohol (PVA) as used herein is meant 
to include, as already noted, the polyvinyl alcohol itself, derivatives thereof, and its water-soluble copolymers 
The polyvinyl alcohol resins described herein are generally produced by the hydrolysis of polyvinyl acetate and 
generally have a degree of hydrolysis between about 70% and about 98%. 

It is well known that envelopes made of polyvinyl alcohol films can be used to enclose premeasured 
amounts of laundry additives such as detergents, bleaches, brightenere, builders, fabric softeners, and the like 
Such polyvinyl alcohol films are generally formed from polyvinyl alcohol resins of a desired degree of hydrolysis 
In practice, the polyvinyl alcohol is dissolved in water, with heating, and one or another conventional plasticiz- 
ers, such as, for example, polyethylene glycol having a molecular weight of 200 to 600, release agents and 
an anti-blocking agent, if desired, are aJso dissolved in the same solution. Thereafter, the solution is simply 
cast and the water evaporated to produce a film with the desired physical properties. 

The conventional polyvinyl alcohol films of the prior art have very adequate solubility in water However 
when there is a significant borate concentration in the water and when the pH is that frequently encountered 
in washing liquors, such polyvinyl alcohol films will not dissolve sufficiently readily to deliver a laundry additive 
to the solution early in the wash cycle. 

An objective test, which simulates results found for top loading automatic washing machines, has been 
developed for determining when a polyvinyl alcohol film will have sufficient solubility in borate containing sol- 
utions so as to be readily soluble under normal laundry conditions. Acceptable solubility rate is demonstrated 
when at least 50% by volume of a 1 .5 cmxl .5 cmxO.0038 cm sample of the film substantially dissolves or dis- 
perses within 300 seconds, as determined by visual evaluation, in a mildly agitated aqueous solution having 
a borate concentration of 1.7x1(HM and having a pH of 10.7 at a temperature of 37.5°C. Mild agitation is de- 
fined, for the purposes of the test, as agitation in a volume of 750 cc of the solution in a cylindrical container 
9.5 cm in diameter using an oblong magnetic stirring rod about 1 cmx5 cm at a speed sufficient to cause a 
vortex to extend about 20% of the way downwardly from the surface of the solution. 

It has been discovered thatwhen thef ilm has a certain composition, as specified hereinafter or any mixture 
of such compositions in sufficient quantities, a film results which satisfies the above-set-out test and is ac- 
ceptable for laundry use. 

The first solubilizer for use in the envelopes in which the detergent or other laundry additive is contained 
is a polyhydroxy compound (PHC) which has a binding constant with borate in aqueous solutions (KJ as de- 
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fined by the equation 

_ (Complex) 
2 (borate) (PHC)2 

that is greater than about 800M~ 2 at 250°C; the constituents concentrations being in moles per liter. Particularly 
5 useful polyhydroxy compounds are levulose (fructose), mannitol, catechol, sorbitol, sorbose, pentaerythritol 
and meso-erythritol. In general the higher the binding constant, the more effective the polyhydroxy compound 
in providing the desired solubility characteristics. It is somewhat surprising that significant quantities of the 
polyhydroxy compound can be incorporated into the polyvinyl alcohol without rendering envelopes made from 
the film unfit for long term storage and laundry use. 
10 If the polyhydroxy compound is utilized by itself to solubilize the polyvinyl alcohol film, it is preferably pres- 

ent in an amount of at least about 1 0%, by weight, of the polyvinyl alcohol film, the effective amount depending 
on the identity of the polyhydroxy compound. On the other hand, lesser amounts of the polyhydroxy compound 
can be utilized if the film includes a polyvinyl alcohol having a relatively lower molecular weight, for example, 
a number average molecular weight below about 50,000, or if the film includes an acid as will be set out below. 
15 The second solubilizer is an organic, inorganic or polymeric acid having an acid dissociation constant, in 
water at25°C, greaterthan about KHM and preferably greaterthan about 1fr*M. Polyacrylic acids with aver- 
age molecular weights in the range from about 3000 to about 150,000 are very useful acids for such purposes. 
Other acids are also useful, for example, citric acid, succinic acid, tartaric acid, adipic acid, cysteine, glutamic 
acid, benzoic acid and oxalic acid. It should be noted that when the acid is utilized by itself, it is preferred that 
20 it be in concentration of at least about 10%, by weight, based on the weight of the polyvinyl alcohol film. The 
amount of acid can be reduced if some polyhydroxy compound, as set out above, is present and/or if the film 
includes polyvinyl alcohol having a number average molecular weight below abut 50,000 and more preferably 
below about 25,000. 

The film may, of course, comprise a mixture of the two PVA compositions referred to, i.e. a mixture com- 
25 prising the PHC-containing PVA and also the polymeric acid-containing PVA. 

PVA films produced from polyvinyl alcohol resins characterized by a number average molecular weight be- 
low about 50,000, have somewhat improved solubility qualities in borate ion environments and are preferably 
present as at least part of the PVA resin component of the film compositions referred to herein. Such PVA is 
preferably of number average molecular weight below about 25,000, and more preferably of about 10,000. At 
30 least about 50% of the polyvinyl alcohol resin on which the film is based will preferably consist of a polyvinyl 
alcohol of such an average molecular weight, more preferably at least about 80% and still more preferably about 
100%. Somewhat unexpectedly, such low molecular weight polyvinyl alcohol resins produce films of sufficient 
strength, stability in humid weather, and integrity for storage and laundry use. 

It is essential, in any case, that the polyvinyl alcohol film, in accordance with the present invention, be 
35 capable of satisfying the objective test of solubility in a borate containing solution and ata pH as set out above. 
Additionally, the PVA is plasticized. It is known from US Patent IM° 3892905 that sorbitol, referred to here- 
inbefore as useful as a solubilizer in accordance with the present invention, has been proposed for use as a 
plasticizer for a film made of a mixture of PVA and PVP. In the present invention, the PVA is plastizized apart 
from the presence of the solubilizer. 
40 When envelopes are made from the films, such films will generally be about 0.038 mm (1.5 mils) thick. 
This provides an envelope of sufficient strength which will dissolve sufficiently quickly in normal laundry use. 
However, film thicknesses of from about 0.025 to 0.089 mm (1.0 to 3.5 mils) are practical for the application 
described herein. 

It should be noted that not only may detergents be enclosed in envelopes in accordance with the present 
45 invention, but also builders, bleaches, brighteners, fabric softeners, anti-soiling polymers and other laundry 
additives may be so enclosed, provided they do not dissolve or otherwise interact deleteriously with the film 
material. 

The invention will be better understood by reference to the following examples: 



so Examples 1-5 



20.1 g of polyvinyl alcohol (number average molecular weightM 0,000. 88% hydrolyzed) was added slowly 
with mixing to 8.6 g of polyethylene glycol (average molecular weight^ 200) and 86.4 g of distilled water. After 
the polyvinyl alcohol was dispersed, the dispersion was* heated for approximately two hours at 60°C to com- 
55 pleteiy dissolve the polyvinyl alcohol. The solution was cooled to 23°C, stirred slowly to remove air bubbles 
and cast on a glass plate using a film applicator with an 0.051 cm clearance. 

The resulting film was dried at room temperature for 1-2 hours, dried further at 37.5°C for 2 hours and al- 
lowed to equilibrate to room temperature conditions (=*23°C, 50% relative humidity) before being removed from 



3 



the glass plate for testing. This procedure yielded a film 0.0038 cm thick containing approximately 66% poly- 
vinyl alcohol, 28% polyethylene glycol and 6% water. Using the evaluation procedure as set out above, >95% 
of the film dissolved in 150 seconds. In this procedure borax was added as the source of borate and sodium 
carbonate and sodium bicarbonate were used to maintain the pH at 10.7. Using a similar procedure, additional 
films 0.0038 cm in thickness with different number average molecular weight polyvinyl alcohol resins were pre- 
pared and evaluated and the results are summarized in Table I. 

TABLE I 

Polyvinyl alcohol % Rlm dissolved/dispersed 



Example Number average MW % Hydrolysis 30 s 150 s 



1 


10,000 


88 95 


>95 


>95 


2 


26,000 


88 85 


>95 


>95 


3 


49,000 


88 <10 


<10 


60 


4 


78,000 


88 <10 


<10 


<10 


5 


96,000 


88 <10 


<10 


<10 



These examples demonstrated that a polyvinyl alcohol resin of a number average molecular weight of 
about 50,000 or less provides a film that exhibits some improvement in solubility criteria even in the absence 
of any polyhydroxy compound or acid as required according to the present invention. The 60% dissolved/dis- 
persed result at 300 second for 50,000 molecular weight polyvinyl alcohol is somewhat low but is quite sufficient 
for normal laundry use. 

Examples 6-15 

12.9 g of polyvinyl alcohol (average molecular weight=96,000, 88% hydrolyzed) was added slowly with 
mixing to 0.4 g of polyethylene glycol (average molecular weight-200) and 81 .6 g of distilled water. After the 
polyvinyl alcohol was dispersed, the dispersion was heated for approximately two hours at 60°C to completely 
dissolve the polyvinyl alcohol. The solution was cooled to approximately 30 o C and a slurry of 5.1 g of fructose 
in 1 5 g of distilled water was added with mixing. The viscous mixture was stirred for 1 6 houre at 23»C to insure 
complete mixing and to remove any air bubbles. It was then cast on a glass plate using a film applicator with 
an 0.051 cm clearance. 

The resulting film was dried at room temperature for 1-2 houre, dried further at 37.5°C for 2 houre and al- 
lowed to equilibrate to room temperature conditions (=23°C, 50% relative humidity) before being removed from 
the glass plate for testing. This procedure yielded a film 0.0038 cm thick containing approximately 66% poly- 
vinyl alcohol (number average molecular weight-96,000. 88% hydrolyzed), 2% polyethylene glycol (number 
average molecular weight=200). 26% fructose and 6% water. Using the evaluation procedure as set out above 
70% of the film dissolved in 300 seconds. 

Using a similar procedure, additional films of a thickness of approximately 0.0038 cm with different poly- 
hydroxy compounds at levels of approximately 26% by weight were prepared and evaluated. The polyvinyl al- 
cohol used in these examples was 88% hydrolyzed and had a number average molecular weight of approxi- 
mately 96,000. Table II presents the results of testing such films. 
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TABLE II 

% Film dissolved/dispersed 



5 



15 



20 



Example 


Polyhydroxy compound 


K 2 


30 s 


150 s 


300 s 


5 


(None) 




<10 


<10 


<10 


6 


Fructose 


98,500 


25 


50 


70 


7 


Mannitol 


88,500 


80 


90 


95 


8 


Catechol 


14,200 


40 


50 


70 


9 


Pentaerythritol 


1,110 


40 


50 


70 


10 


Glucose 


770 


<10 


<10 


15 


11 


Arabinose 


675 


<10 


<10 


10 


12 


Galactose 


298 


<10 


<10 


10 


13 


Sorbitol 


not known 


40 


60 


80 


14 


Sorbose 


not known 


30 


50 


75 


15 


Meso-erythritol 


not known 


<10 


<10 


50 



25 These examples demonstrate that polyhydroxy compounds should have K 2 values greater than about 
800M- 2 to provide a film that meets desired solubility criteria. Furthermore, a polyvinyl alcohol film of number 
average molecular weight greater than 50,000 has been shown to be rapidly soluble due to the inclusion of 
these polyhydroxy compounds having K 2 greater than 800. Thus, polyvinyl alcohol resins of as much as 
200,000 number average molecular weight are expected to be rendered rapidly soluble by the correct choice 

30 of polyhydroxy compounds and its level in the film. 

Examples 16-25 

12.9 g of polyvinyl alcohol (number average molecular weight*=96,000, 88% hydrolyzed) was added slowly 
35 with mixing to 0.9 g of polyethylene glycol (average molecular weight^=200), 4.6 g of polyacrylic acid (average 
molecular weight=5,000) and 96.6 g of deionized water. After the polyvinyl alcohol was dispersed, the disper- 
sion was heated for approximately two hours at 60°C to dissolve the polyvinyl alcohol. The solution was cooled 
at 23°C, stirred slowly to remove air bubbles and cast on a glass plate using a film applicator with an 0.051 
cm clearance. The resulting film was dried at room temperature for 1-2 hours, dried further at 37.5°C for 2 hours 
40 and allowed to equilibrate at room temperature conditions (~23°C, 50% relative humidity) before being re- 
moved from the glass plate for testing. This procedure yielded a film 0.0038 cm thick containing approximately 
66% polyvinyl alcohol, 24% polyacrylic acid, 5% polyethylene glycol and 5% water. Using the evaluation pro- 
cedure as set out above, >95% of the film dissolved in 150 seconds. 

Using a similar procedure additional films, approximately 0.0038 cm thick, containing other acids at levels 
45 of approximately 24% by weight were prepared and evaluated. These films contained polyvinyl alcohol, 88% 
hydrolyzed, and with a number average molecular weight of approximately 96,000. The results are summarized 
in Table III. 



50 



55 
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TABLE III 

% Rim dissolved/dispersed 



Example 


Acid 




KJM) 


30 s 


150 s 


300 s 




Polyacrylic 


10~ 5 




90 


>95 


>95 


1 / 


Oxalic 


6x1 <r 2 , 


6X10" 5 


<10 


90 


>95 


ID 


Glutamic 


7xi0 -i , 


5x1 0~ s 


30 


40 


80 




Tartaric 


ixicr 3 . 


5xl0~ 5 


40 


60 


85 


20 


Citric 


8xl(T 4 , 


1.8X10" 5 , 4xl0~ 6 


60 


75 




21 


Succinic 


7xl0" 5 f 


2x10" € 


40 


40 


70 


22 


Benzoic 


6xl0 -5 




15 


25 


70 


23 


Adipic 


4X10" 5 




60 


70 


95 


24 


Cysteine 


7x10"* 




20 


30 


50 


25 


Sodium 
Tartrate 


<10~ 9 




<10 


<10 


<10 



These examples demonstrate that acids must have K,, values greater than KHM to provide a film that 
meets desired solubility criteria. Furthermore, a polyvinyl alcohol film of number average molecular weight 
greater than 50.000 has been shown to be rendered rapidly soluble due to the inclusion of these acidic com- 
ponents having K a >10-». Thus films based on polyvinyl alcohol resins of as much as 200,000 number average 
molecular weight are expected to be rapidly soluble by the correct choice of acidic compound and its level in 
the film. 

Example 26 

Using procedures similar to those described in the previous examples, a film combining the use of low 
molecular weight (<50000) PVAand a polyhydroxy compound was made and evaluated. The procedure yielded 
a film approximately 0.0038 cm thick with a composition of approximately 81% polyvinyl alcohol (88% hydrol- 
yzed, number average molecular weight approximately 25,000). 14% mannitol and 5% water. This film com- 
bines the use of a polyvinyl alcohol resin with a number average molecular weight less than 50,000 and a poly- 
hydroxy compound with a binding constant with borate that is greater than 8OOM-2. The film was evaluated 
using the procedures set forth previously and it was found that >95% of the film by volume, dissolved or dis- 
persed, as determined by visual examination, in 30 seconds under the test conditions set forth previously. This 
represents an improvement over Examples 2 and 7 and although both previous examples set forth films that 
met solubility criteria, this example indicates that combinations of the features yield films with still better sol- 
ubility characteristics. 

Better solubility characteristics can become important when the laundry additive combination comprising 
a laundry additive and an envelope made from a film as set fort h herein is used in extreme or misuse conditions. 
For example, it is not uncommon for the consumer to use more than the recommended amount of bleaching 
compositions containing sodium perborate when laundering a heavily soiled load orin small volumes of washing 
liquor. Such would result in a concentration of borate as high as 3.4x1(HM or even higher in the laundry liquor. 
Also, it is not uncommon for the consumer to launder delicate items at temperatures significantly less than 
37.5°C. Both conditions can have the effect of reducing the solubility rate of films that meet the criteria set 
forth previously herein. 

Examples 27 and 28 

Using procedures similar to those described in the previous examples, two additional films were produced 
at a thickness of approximately 0.0079 cm. The solubility rates of the two films were evaluated under conditions 
identical to those set forth previously herein with the exception that the borate concentration was maintained 
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at 3.4x1 CHM and that the temperature was maintained at 23°C. The results appear in Table IV. 
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% PVA 88% 
hydrolyzed; 
number average 
Example MW- 10,000 



27 
28 



75 
75 



TABLE IV 
Film composition 



% Fructose 
0 
19 



% Polyethylene 
MW-200 

19 

0 



% Dissolved/ 
dispersed 



% H a O 30 s 



6 
6 



<10 
>95 



300 s 
60 
>95 



Thus, although the film presented in Example 27 (low molecular weight PVA resin), has an acceptable soi- 
ls ubility rate under the conditions set forth in this example, the solubility rate is relatively low. However, by the 
use of polyvinyl alcohol resins with number average molecular weight of about 50,000 or less, and the use of 
a polyhydroxy compound which has a binding constant with borate above about 800M- 2 , a film is produced 
with a solubility rate considerably higher and more acceptable than that of Example 27. Thus, significant ad- 
vantage over separate use of the individual embodiments is achieved. It can be expected that combinations 
20 of any two or more of low MW PVA resin, PHA solubilizer and polyhydroxy compound solubilizer will yield films 
that readily meet solubility criteria set forth previously. 

The present invention is directed to and discloses both a polyvinyl alcohol film and a laundry additive-en- 
velope combination with the film being of proper solubility rate in borate containing solutions under normal laun- 
dry conditions so as to deliver the contents of an envelope made of the film early during a wash cycle, even 
25 when borate is present 



Claims 

30 1. A laundry additive combination comprising a laundry additive for discharge to a borate ion-containing wash 
medium and a sealed envelope containing said additive, said envelope being formed of a polymer film as 
defined below: - 

(a) a polyvinyl alcohol film, a film of a derivative of polyvinyl alcohol or a film of a water soluble copolymer 
of vinyl alcohol, the polymer being plasticized apart from the presence of the solubilizer defined below, 
35 and containing as solubilizer a polyhydroxy compound, PHC, that has a binding constant, K 2 , with bor- 

ate, in aqueous solution at 25°C, that is greater than about 800 M~ 2 , K 2 being defined as equal to: 

(Complex) 
(borate) (PHC) 2 

wherein (Complex), (borate) and (PHC) are the molar concentrations of the respective constituents; or 
40 (b) a polyvinyl alcohol film, a film of a derivative of polyvinyl alcohol or a film of a water-soluble copo- 

lymer of vinyl alcohol, the polymer being plasticized and containing as solubilizer an acid having an 
acid dissociation constant, in water at 25°C, greater than about 10~ 9 M; 
the composition of said film being selected such that 50% or more, by volume, of a 1.5cm x 1.5cm x 
0.0038cm piece of said film, when agitated in a volume of 750ml of a solution having a borate concentration 
45 of 1.7 x 10-3M and having a pH of 10.7 in a cylindrical container 9.5cm in diameter, using an oblong mag- 

netic stirring bar about 1cm x 5cm at a speed sufficient to cause a vortex to extend about 20% of the way 
downwardly from a top surface of the solution has dissolved or dispersed in 300 seconds at a temperature 
of37.5°C. 

so 2. A laundry additive combination as claimed in Claim 1 , and containing as said polyhydroxy compound, fruc- 
tose, sorbitol, mannitol, sorbose, catechol, pentaerythritol or mesoerythritol. 

3. A laundry additive combination as claimed in Claim 1 and containing as said acid polyacrylic acid, citric 
acid, succinic acid, tartaric acid, adipic acid, cysteine acid, glutamic acid, benzoic acid or oxalic acid. 

55 

4. A laundry additive combination as claimed in any one of Claims 1 to 3 wherein said polyvinyl alcohol, der- 
ivative thereof or vinyl alcohol copolymer has a number average molecular weight of about 10,000 and 
said film includes mannitol as said solubilizer. 
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6. 



7. 



A laundry additive combination as claimed in any preceding claim wherein the polyhydroxy compound or 
acid is present in the film in an amount of at least 1 0% by weight of the film. 

A method of delivering a laundry additive to a laundry wash medium containing borate ions which method 
comprises contacting with said medium a sealed envelope containing said laundry additive, said envelope 
being formed of a plasticized film of polyvinyl alcohol, a derivative thereof or a water-soluble copolymer 
of vinyl alcohol and said contact being effected in the presence of a solubilizer which interacts with the 
borate ion-containg wash medium to impede thefilm-insolubilizing effects of said borate ions on said poly- 
mer film until said envelope film has dissolved or dispersed and the laundry additive contained therein 
has been released to the medium, characterized in that (a) said solubilizer is a polyhydroxy compound 
as defined in Claim 1 and the film is plasticized apart from the presence of said polyhydroxy compound 
or (b) said solubilizer is an acid as defined in Claim 1, the solubilizer being present as an additive within 
the material of the plasticized polymer film envelope. 

A method as claimed in Claim 6 wherein the sealed envelope containing said laundry additive is a laundry 
additive combination as claimed in any one of Claims 2 to 5. 

8. Use of a polyhydroxy compound or acid as defined in Claim 1 as a solubilizer in the film of a sealed plas- 
ticized film envelope containing therein a laundry additive and comprising a polyvinyl alcohol, a polyvinyl 
alcohol derivative or a water-soluble vinyl alcohol copolymer to increase the rate of dissolution or disper- 
sion of said film in a borate ion-containing wash medium by interaction to impede the insolubilizing effects 
of said borate ions in said wash medium on said film such that 50% or more, by volume, of a 1.5cm x 
1.5cm x 0.0038cm piece of said film, when agitated in a volume of 750ml of a solution having a borate 
concentration of 1.7 x KHM and having a PH of 10.7 in a cylindrical container 9.5cm in diameter, using 
an oblong magnetic stirring bar about 1cm x 5cm at a speed sufficient to cause a vortex to extend about 
20% of the way downwardly from a top surface of the solution, has dissolved or dispersed in 300 seconds 
at a temperature of 37.5°C. 

9. Use as claimed in Claim 8 wherein the solubilizer is a polyhydroxy compound as defined in Claim 2 or an 
acid as defined in Claim 3. 

10. Use as claimed in Claim 8 or Claim 9 wherein the film envelope is made of polyvinyl alcohol, a polyvinyl 
alcohol derivative or a water-soluble vinyl alcohol copolymer having a number average molecular weight 
of about 10,000 and said film includes mannitol as said solubilizer. 

11. Use as claimed in any one of Claims 8 to 10 wherein the polyhydroxy compound or acid is included in the 
film in an amount of at least 10% by weight of said film. 



Patentanspruche 

1. Eine Waschmittelzusatzkombination, welche einen Waschmittelzusatz zum Austritt in ein Bor-lonen hal- 
tiges Waschmittel, und eine geschlossene Hulle, welche den Zusatzstoff enthalt, umfaBt, wobei die Hulle 
aus einem nachstehend def inierten Polymer-Film gebildet ist: 

a) einen Polyvinylalkoholfilm, einen Film eines Derivats eines Polyvinylalkohols oder einen Film eines 
wasserloslichen Copolymers von Vinylalkohol, wobei das Polymer unabhangig vom Vorhandensein 
des nachstehend angegebenen Losungsmittels plastif iziert wird und als Losungsvermittler eine Poly- 
hydroxyverbindung, PHC, welche eine Bindungskonstante K 2 in wassriger Losung bei 25°C mit Borat 
aufweist, die groBer als 800 ist, wobei K 2 def iniert ist als: 

(Komplex) 
(Borat) (PHC)* 

worin (Komplex), (Borat) und (PHC) jeweils die molaren Konzentrationen derjeweiligen Bestand- 
teile bedeuten; oder 

b) einem Polyvenylalkoholf ilm, einen Film eines Derivats von Polyvinylalkohol oder einem Film eines 
wasserloslichen Copolymers von Vinylalkohol, wobei der Polymer-Film plastif iziert wird und als Lo- 
sungsvermittler eine Saure enthalt, die in Wasser bei 25°C eine Sauredissoziationskontante von groBer 
als etwa 10-* M hat, wobei die Zusammensetzung des Films so gewahlt wird, daB 50 Vol.-% oder mehr 
eines 1,5 cm x 1,5 cm x 0,0038 cm groBen Stuckes des Filmes, wenn es in 750 ml einer eine Borat- 
konzentration von 1,7 x 1(H M und einen pH-Wert von 10,7 aufweisenden Losung in einem zylindri- 
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schen Gefaft mit 9,5 cm Durchmesser unter Verwendung eines langlichen Magnetruhrers mit etwa 1 
cm x 5 cm und einer aureichenden Geschwindigkeit, urn einen sich etwa 20% der Gesamthdhe in Rich- 
tung nach unten der Losung erstreckenden Wirbel zu bilden, geruhrt wird, in 300 s bei 37,5°C gelost 
oder dispergiert werden. 

5 

2. Eine Waschmittelzusatzkombination nach Anspruch 1, welche ais Polyhydroxyverbindung Fructose, 
Sorbitol, Mannitol, Sorbose, Katechol, Pentaerythritol oder Mesoerythritol enthalt 
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3. Eine Waschmittelzusatzkombination nach Anspruch 1, welche als Saure Polyacrylsaure, Zitronensaure, 
Succinsaure, Weinsaure, Adipinsaure, Cysteinsaure, Glutaminsaure, Benzoesaure oder Oxalsaure ent- 
halt 

4. Eine Waschmittelzusatzkombination nach einem der Anspruche 1 - 3, worin der Polyvinylalkohol, das De- 
rivat davon oder das Vinylalkohol Copolymer ein mittleres Molekulargewicht von etwa 10 000 aufweist 
und der Film Mannitol als LSsungsvermittier enthalt 

5. Eine Waschmittelzusaztkombination nach einem der vorhergehenden Patentanspruche, worin die Poly- 
hydroxyverbindung oder S3ure zumindest in einer Menge von 10% in dem Film vorhanden ist 

6. Ein Verfahren zur Lieferung eines Waschmittelzusatzes an ein Waschmedium, welches Broat-lonen ent- 
20 halt, wobei das Verfahren das Kontaktieren einer geschlossenen Hulle, welche den Waschmittelzusatz 

enthalt, mit dem Waschmedium umfa&t, die Hulle aus einem plastif izierten Film, aus Polyvinylalkohol, ei- 
nem Derivat davon oder einem wasserioslichen Copolymer aus Vinylalkohol besteht, wobei der Kontakt 
in Gegenwart eines Losungsvermittlers, welcher mit dem Borat-lonen haltigen Waschmedium zusammen- 
wirkt, um die den Polymerfilm unloslich machenden Effekte der Borat-lonen auf den Polymerf ilm solange 
25 zu verhindem, bis der die Hulle bildende Film gelost oder dispergiert ist und der darin enthaltende Wasch- 

mittelzusatz in dem Medium freigesetzt ist, dadurch gekennzeichnet , dali 

a) der Losungsvermittler eine Polyhydroxyverbindung, wie in Anspruch 1 def iniert, darstellt und der 
Film unabhangig vom Vorhandensein der Polyhydroxyverbindung plastifiziert wird Oder 

b) der Losungsvermittler eine Saure gemaR Anspruch 1 ist, bei der der Losungsvermittler als Additiv 
30 in dem Material der plastif izierten Polymerf ilmhulle vorhanden ist. 

7. Verfahren nach Anspruch 6, bei dem die geschlossene Hulle, die den Waschmittelzusatz enthalt, eine 
Waschmittelzusatzkombination gemaG einem oder mehreren der Anspruche 2 bis 5 ist 

35 8. Verwendung einer Polyhydroxyverbindung oder einer Saure nach Anspruch 1 als LSsungsvermittler im 
Film einer geschlossenen plastif izierten Filmhulle, die darin einen Waschmittelzusatz mit einem Polyvi- 
nylalkohol, einem Polyvinylalkoholderivat oder einem wasserioslichen Vinylalkohol Copolymer enthalt, 
um die Auf losungsrate oder Dispersion des Films in einem Borat-lonen enthaltenden Waschmedium durch 
Interaktion zu verbessern, um die unloslich machenden Effekte der Borat-lonen in dem Waschmedium 

40 auf den Film soweit zu verhindem, daB mehr als 50 Volumenprozent eines 1 ,5 cm x 1 ,5 cm x 0,0038 cm 

grolien Filmstucks in 300 Sekunden bei einer Temperatur von 37,5°C gelost oder dispergiert werden, 
wenn es in einem Volumen von 750 mi einer Losung mit einer Boratkonzentration von 1,7 x 10~ 3 M und 
einem pH-Wert von 10,7 in einem zylindrischen GefaR von 9,5 cm Durchmesser unter Verwendung eines 
langlichen Magnetruhrers von etwa 1 cm x 5 cm bei einer Geschwindigkeit geruhrt wird, die ausreicht, 

45 um einen Wirbel zu erzeugen, der sich etwa 20% des Weges nach unten von der Oberseite der Losung 

erstreckt. 

9. Verwendung nach Anspruch 8, bei der der Losungsvermittler. eine Polyhydroxyverbindung gem§& An- 
spruch 2 oder eine Saure gemaft Anspruch 3 ist 

50 

10. Verwendung nach Anspruch 8 oder 9, bei der die Filmhulle aus Polyvinylalkohol, einem Polyvinylalkohol 
Derivat oder einem wasserioslichen Vinylalkohol Copolymer mit einem mittleren Molekulargewicht von et- 
wa 10 000 besteht, und der Film Mannitol als Losungsvermittler enthalt 
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11. Verwendung nach einem odermehren der Anspruche 8- 10, bei der die Polyhydroxyverbindung oder Sau- 
re in dem Film in einem Wert von wenigstens 10 Gewichtsprozent des Films enthalten ist 
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Revendications 



1. Une composition a base d'additif de blanchissage, renfermant un additif de blanchissage appelt a Stre 
ajoutt £ un milieu de blanchissage qui renferme des ions de borate, ainsi qu'une enveloppe renfermant 
5 ledit additif, cette enveloppe ttant constitute par une pellicule a base de polymtre consistant en: 

(a) une pellicule d'alcool polyvinyl ique, une pellicule d'un dtrivt d'alcool polyvinylique ou une pellicule 
d'un copolymtre d'alcool vinylique soluble dans I'eau, ledit polymtre ttant plastifit en I'absence de 
I'agent de solubilisation dtfini ci-dessous et contenant en tant qu'agent de solubilisation un compost 
polyhydroxylt, PHC, qui prtsente une constante de liaison, K 2 , par rapport au borate, en solution 

10 aqueuse £ 25°C, suptrieure d environ 800 | a valeur de K 2 ttant dtf inie par la formule suivante : 

(Complexe) 
(borate) (PHC^ 

dans laquelle (complexe), (borate) et (PHC) reprtsentent les concentrations molaires des constants 
respectife; ou 

(b) une pellicule d'alcool polyvinylique, une pellicule d'un dtrivt d'alcool polyvinylique ou une pellicule 
d'un copolymtre d'alcool vinylique soluble dans I'eau, ledit polymtre ttant plastifit et renfermant en 
tant qu'agent de solubilisation un acide dont la constante de dissociation dans I'eau & 25°C est supt- 
rieure £ environ 1Q- 9 M; 

la composition de ladite pellicule ttant telle que 50% au moins, en volume, d'un fragment de ladite pellicule 
mesurant 1 ,5 cm x 1,5 cm x 0,0038 cm soit dissous ou disperse en 300 secondes k une temperature de 
37,5°C, dans 750 cl d'une solution prtsentant une concentration en borate de 1,7 x 10-3 M et un pH de 
10,7, dans un recipient cylindrique d'un diamttre de 9,5 cm, avec utilisation d'une tige d'agitation magnt- 
tique d'environ 1 cm x 5 cm a une vitesse suff isante pour provoquer la formation d'un tourbillon s'ttendant 
sur une distance de 20% vers le bas h partir de la surface de la solution. 
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2. Une composition d'additif de blanchissage selon la revendication 1, qui renferme en tant que compost 
polyhydroxylt du fructose, du sorbitol, du mannitol, du sorbose, du catechol, du penta-trythritol ou du 
mtso-trythritol. 

30 3. Une composition d'additif de blanchissage selon la revendication 1 , qui renferme en tant qu'acide, de I'aci- 
de polyacrylique, de I'acide citrique, de I'acide succinique, de I'acide tartrique, de I'acide adipique! de I'aci- 
de cysttique, de I'acide glutamique, de I'acide benzoique ou de I'acide oxalique. 

4. Une composition d'additif de blanchissage selon I'une quelconque des revendications 1 a 3, dans laquelle 
35 ledit alcool polyvinylique, ledit dtrivt d'alcool polyvinylique ou ledit copolymtre d'alcool vinylique prtsente 

un poids moltculaire moyen d'environ 10 000, et dans laquelle ladite pellicule renferme du mannitol en 
tant qu'agent de solubilisation. 

5. Une composition d'additif de blanchissage selon I'une quelconque des revendications prtctdentes, qui 
renferme ledit acide ou compost polyhydroxylt dans une proportion d'au moins 10% de ladite pellicule. 

Un proctdt pour introduire dans un milieu de blanchissage renfermant des ions de borate une composition 
d'additif de blanchissage, qui consiste a mettre en contact ledit milieu de blanchissage avec une enveloppe 
ferm te qui renferme ledit additif de blanchissage, ladite enveloppe ttant constitut d'un film plastif it cons- 
titut d'un alcool polyvinylique, d'un dtrivt d'alcool polyvinylique ou d'un copolymtre d'alcool vinylique so- 
luble dans I'eau, la mise en contact ttant effectute en prtsence d'un agent de solubilisation qui rtagit 
avec ledit milieu de blanchissage renfermant des ions de borate de manitre a contrecarrer les effets d'in- 
solubilisation exercts par lesdits ions de borate sur ladite pellicule polymtre jusqu't la dissolution de cette 
pellicule formant I'enveloppe et que la composition d'additif de blanchissage contenue dans cette enve- 
loppe soit introduce dans ledit milieu de blanchissage, proctdt caracttrist en ce que (a) ledit agent de 
solubilisation est un compost polyhydroxylt tel que dtfini dans la revendication 1 et le film est plastif it 
en I'absence dudit compost polyhydroxylt ou (b) ledit agent de solubilisation est un acide tel que dtfini 
dans la revendication 1 , I'agent solubilisant ttant prtsent en tant qu'additif dans le mattriau formant ladite 
enveloppe en substance polymtre plastifite. 

Proctdt selon la revendication 6, dans lequei I'enveloppe fermte contenant ledit additif de blanchissage 
est une composition d'additif de blanchissage selon I'une quelconque des revendications 2 1 5. 

8. Utilisation d'un compost polyhydroxylt ou d'un acide tel que dtfini dans la revendication 1, en tant 
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qu'agent de solubilisation dans la pellicula de ladite enveloppe pelliculaire, ferm&e, plastif tee contenant 
un additif de blanchissage etcomprenantun alcool polyvinyl ique, un d£riv6 d'alcool polyvinylique ou bien 
un copolymfcre d'alcool vinyl ique soluble dans I'eau af in d'augmenter le taux de dissolution ou de disper- 
sion de ladite peilicule dans un milieu de blanchissage contenant des ions borate dans lequel suite aux 
interactions mises en jeu, les effets d'insolubilisation desdits ions borate sur ladite peilicule sont contre- 
carrSs de telle sorte que 50% en volume ou plus du fragment de ladite peilicule mesurant 1,5 cm x 1,5 
cm x 0,0038 cm soit dissous ou disperse en 300s & une temperature de 37,5°C dans 750 cl d'une solution 
pr£sentant une concentration en borate de 1 ,7 x 1 0- 3 M et ayant un pH de 1 0,7 dans un recipient cyl indrique 
d'un diametre de 9,5 cm avec utilisation d'une tige d'agitation magnetique d'environ 1,5 cm x 5 cm a une 
vitesse suff isante pour provoquer la formation d'un vortex s*£tendant sur une distance de 20% vers le 
bas a partir de la surface de la solution. 

9. Utilisation selon la revendication 8, dans laquelle I'agent de solubilisation est un compose polyhydroxyie 
tel que d6f ini dans la revendication 2 ou un acide tel que d6f ini dans la revendication 3. 

10. Utilisation selon la revendication 8 ou la revendication 9, dans laquelle r enveloppe pelliculaire est form6e 
d'un alcool polyvinylique, d'un d6riv6 d'alcool polyvinylique ou bien d'un copolymfere d'alcool vinylique so- 
luble dans I'eau pr6se ntant une masse moieculaire moyenne en nombre d'environ 1 0.000 et ladite peilicule 
comprenant du mannitol en tant qu'agent de solubilisation. 

11. Utilisation selon I'une quelconque des revendications 8 d 10, dans laquelle le compose polyhydroxyie ou 
I'acide est compris dans la peilicule dans une quantity au moins 6gale d 10% en poids de ladite peilicule. 
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